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Self-Locking Mechanism of Manually Tightened Drill Chuck 

Field of Technology 

The present invention relates to an area of mechanical technology, and more 
concretely, it relates to a self-locking mechanism of a manually tightened drill chuck. 

Background Technology 

A manually tightened drill chuck is a commonly used tool in daily life, and 
mainly it is used for boring and drilling holes when installing or fixing articles. If a 
manually tightened drill chuck is not provided with a self-locking mechanism, as shown 
in Fig. 1, the drill's forceful vibrations in the course of use can easily cause the drill bit 
on the front end to loosen, affecting the bore quality, or, in severe cases, to break, which 
is dangerous. 

D e soripti en-Summary of the Invention 

The purpose of the present invention is to provide a self-locking mechanism of a 
manually tightened drill chuck that will prevent the drill bit of the manually tightened 
drill chuck from loosening and breaking in the course of use. 

The self-locking mechanism of a manually tightened drill chuck of the present 
invention includes a ratchet wheel, a clamp bearing, at least one etesti eresilient pawl, and 
a clip ring, wherein: 

said ratchet wheel is fixed in connection with a main unit of said manually 
tightened drill chuck, and on its back there are provided ratchet teeth facing the end 
surface of said main unit; 

said clamp bearing is fixed in connection with the outside surface of a screw ring 
on said manually tightened drill chuck, and the end surface of this clamp bearing is 
provided with at least one ratchet wheel slot; 

said etestie resilient pawl is fixed on said ratchet wheel slot, and it includes a 
protuberance and a tooth piece; and 

said clip ring includes at least two arc segments that can mutually antagonistically 
snap onto the front end position of said main imit, the outer perimeter surface of this clip 
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ring is fixed in connection with a fi-ont cap of said manually tightened drill chuck, said 
clip ring is connected with said clamp bearing and drives said clamp bearing to rotate, 
and the end surface of said clip ring is provided with deep and shallow recesses for 
receiving the protuberance on said etestie resilient pawl. 

The end surface of said clip ring is provided with at least one protuberance, and 
the end surface of said clamp bearing is provided with a recess corresponding with this 
protuberance and having a width larger than the protuberance. 

The end surface of said clip ring is provided with at least one recess, and the end 
surface of said clamp bearing is provided with a protuberance corresponding with this 
recess and having a width smaller than the recess. 

Said ratchet wheel is integrally formed with said main unit, and said ratchet teeth 
are directly formed on the end surface of said main unit. 

The outer perimeter surface of said clip ring is tight-fitted with said fi-ont cap by 
means of a raised rib and a recess. 

The inner perimeter surface of said clamp bearing is tight-fitted with the outer 
perimeter surface of said screw ring by means of a raised rib and a recess. 

Said ratchet teeth are replaced by recesses, pits or holes. 

A manually tightened drill chuck, including a self-locking mechanism described 

above. 

The manually tightened drill chuck of the present invention can realize the 
purpose of self-locking after installing the self-locking mechanism, and it has the 
advantages of convenience of installation, simplicity of operation, and self-locking 
effectiveness. 

Description Explanation of the Attach e d Drawings 

Fig. 1 is a schematic in sectional view of a manually tightened drill chuck when 
the self-locking mechanism of the present invention has not yet been installed. 

Fig. 2 is a schematic in sectional view of a manually tightened drill chuck after 
the self-locking mechanism of the present invention has been installed. 

Fig. 3 is a schematic in sectional view when the self-locking mechanism of the 
present invention is installed and is in the locked state. 
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Fig. 4 is a three-dimensional exploded view of a manually tightened drill chuck 
with the self-locking mechanism of the present invention installed. 

Fig. 5 is a three-dimensional exploded view of the self-locking mechanism of the 
present invention. 

Specific Mod e s of Working Embodiments 

Specific worlcinjg e xampl e s embodiments of the present invention are explained in 
fiirther detail below along with the attached drawings. 

Embodiment Working Exampl e 1 

As shown in Fig. 2 through Fig. 5, the self-locking mechanism of a manually 
tightened drill chuck of the present invention includes a ratchet wheel 2, a clamp bearing 
4, two eksti eresilient pawls 5, and a clip ring 7, wherein: 

the ratchet wheel 2 is fixed on the end part of the inner cavity of the manually 
tightened drill chuck main unit 1 by means of a connecting member, such as a screw, 
screw bolt or nut screw (not illustrated in the drawings) or a tight fitting, and fiulhermore 
on its back there are provided ratchet teeth 20 facing the end surface of the manually 
tightened drill chuck main unit 1 . 

The clamp bearing 4 is directly fixed on the outer perimeter surface of a screw 
ring 3 of the manually tightened drill chuck, and one can connect the clamp bearing 4 and 
the outer perimeter surface of the screw ring 3 by using a tight-fitting or connecting 
member (one can also place raised ribs, protuberances, recesses, pits, holes, hooking 
mechanisms, etc., that mutually snap together between the clamp bearing 4 and the 
perimeter surface of the screw ring 3). That is, the clamp bearing 4 and the screw ring 3 
rotate together. The outside edge of the end surface of this clamp bearing 4 is provided 
with two recesses 40 and two pawl slots 41 (the number of recesses and pawl slots can be 
changed according to different requirements). 

The two elasti eresilient pawls 5 respectively are installed on the two pawl slots 41 
of the clamp bearing 4, and each elasti eresilient pawl 5 includes a protuberance 50 and an 
uplifted tooth piece 52. The shapes of these elasti eresilient pawls 5 can be all kinds of 
shapes other than those illustrated in the drawings, and one can use all kinds of 
connecting methods such as welding, riveting, and adhesion to fix these to the clamp 
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bearing 4. 

The clip ring 7 includes two semicircular arc segments that can mutually 
antagonistically snap onto the front end position of the manually tightened drill chuck 
(simply called two-piece clip ring), and after being snapped onto the front end position of 
the drill chuck, they cannot move in the axial line direction, but they can rotate freely in 
the radial direction. The outer perimeter surface of this clip ring 7 is tight-fitted with a 
front cap 6 of the manually tightened drill chuck, and on its end surface there are 
provided protuberances 70 that can correspondingly fit with the recesses 40 of the clamp 
bearing 4. At the same time, there are provided deep and narrow altemating recesses 71, 
72 that can receive the etesti eresilient pawls 5, of which the width of the protuberances 
70 is smaller than the width of the recesses 40, so as to enable the clip ring 7 to rotate a 
fixed angle, given that the clamp bearing 4 does not rotate. 

The principle of operation of the self-locking mechanism in the present invention 

is: 

As shown in Fig. 2 and Fig. 3, during installation the deep recesses 71 on the end 
surface of the two-piece clip ring 7 are aligned with the protuberances 50 of the 
etestie resilient pawls 5, and the protuberances 70 on the end surface of the clip ring 7 are 
aligned with the recesses 40 on the end surface of the clamp bearing 4. When work with 
the manually tightened drill chuck requires locking of the drill bit, one turns the front cap 

6 to drive the two-piece clip ring 7 to rotate. At this time, since the protuberances 50 of 
the etestieresilient pawls 5 are in the deep recesses 71 on the end surface of the two-piece 
clip ring 7, there is a fixed etasti eresilient resistance acting against the two-piece clip ring 

7 as it rotates past a fixed angle while the protuberances 70 on the clip ring 7 rotate the 
clamp bearing 4 (the etes^ resilient pawls 5 can not yet be pressed down by the two- 
piece clip ring 7). But when the clip ring 7 drives the clamp bearing 4 to rotate, it 
furthermore drives the screw ring 3 to rotate until it takes part in tightening the drill bit. 
One continues to tum the front cap 6, and at this time, the clamp bearing 4 is subject to 
resistance and cannot rotate, and the front cap 6 continues to drive the two-piece clip ring 
7, forcing it to rotate through a fixed angle, while correspondingly compelling the 
protuberances 50 of the etestieresiHent pawls 5 mounted on the clamp bearing 4 to move 
along the deep recesses 71 on the end surface of the two-piece clip ring 7 to the shallow 

4 

i 



146 18.000 1 us wo 



recesses 72, causing the protuberances 50 of the etestieresiHent pawls 5 to be moved in 
position into the shallow recesses 72 of the clip ring 7, causing the etesti eresilient pawls 5 
to move up, as shown in Fig. 2 and Fig. 3. Thus, it causes the tooth pieces 52 of the 
etesfee resilient pawls 5 to click into the ratchet teeth 20 of the ratchet 2, as shown in Fig. 
3. Since the ratchet teeth 20 on the ratchet wheel 2 are placed facing one direction, the 
screw ring 3 can only rotate toward one direction, and at this time, one continues to turn 
the front cap 6 and clip ring 7 until the protuberances 50 of the elasti eresilient pawls 5 
move to the ends of the shallow recesses 72 of the clip ring 7 and realize the purpose of 
self-locking. When it is necessary to loosen the drill bit, one tums round the front cap 6 
and drives the clip ring 7 causing the two-piece clip ring 7 first to turn past the angle it 
was forced to rotate past when tightening, and at this time, the etastie resilicnt pawls 5 
return to the position in the deep recesses 71 of the clip ring 7, and the tooth pieces 52 of 
the etasti eresilient pawls 5 separate from the ratchet teeth 20. Continuing to tum the front 
cap 6 will drive the clamp bearing 4 to rotate with the screw ring 3 until the drill bit is 
loosened. 

Working Exampl o Embodiment 2 

The self-locking mechanism of the present worlcing exampl e embodiment is 
basically the same as in Working Example embodiment 1 described above, and the only 
difference is that the self-locking mechanism of the present working e xampl o embodiment 
is provided with a ratchet wheel 2, but it has ratchet teeth 20 directly placed on the end 
surface of the inner cavity of the manually tightened drill chuck main unit 1. Also these 
ratchet teeth 20 can be replaced by protuberances, depressions, holes, pits, etc., realizing 
the purpose of self-locking in just the same way. 

In addition, the clip ring 7 in the self-locking mechanism of the present invention 
can be composed of three, four, or more arc segments that can mutually antagonistically 
snap together as one body. Also the outer perimeter surface of this clip ring 7 is provided 
with a structure that can be mutually fitted and fixed with the front cap, such as 
protuberances, raised ribs, recesses, holes, or pits. 

In addition, one point is emphasized here, that the recesses 40 and protuberances 
70 on the clamp bearing 4 and the clip ring 7 in Working Examplo Embodiment 1 
described above can be swapped, that is, the protuberances are placed on the clamp 



5 



146 1 8.0001 us wo 



bearing 4 and the recesses are placed on the clip ring 7, and all that is necessary is to 
make the clip ring 7 and the clamp bearing 4 again rotate together after having a relative 
angle of rotation. 

To sum up the above, the self-locking mechanism of the present invention can 
achieve the purpose of self-locking after being installed on the manually tightened drill 
chuck, and it is easy to use and safe and reliable. 
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Claims 

1 . A self-locking mechanism of a manually tightened drill chuck, including 
comprising a ratchet wheel (2), a clamp bearing (4), at least one etasti eresilient pawl (5), 
and a clip ring (7), characteriz e d in tha t wherein : 

said ratchet wheel (3) is fixed in connection with a main unit (1) of said manually 
tightened drill chuck, and on its back there are provided ratchet teeth (20) facing the end 
surface of said main unit (4^; 

said clamp bearing (4) is fixed in connection with the outside surface of a screw 
ring on said manually tightened drill chuck, and the end surface of this clamp bearing 
(4) is provided with at least one ratchet wheel slot {4i); 

said etasti eresilient pawl is fixed on said ratchet wheel slot (44), and it 
includes a protuberance (§0) and a tooth piece (S3); and 

said clip ring (7) includes at least two arc segments that can mutually 
antagonistically snap onto the firont end position of said main unit fl^, the outer perimeter 
surface of this clip ring (7) is fixed in connection with a fi-ont cap (6) of said manually 
tightened drill chuck, said clip ring (7) is connected with said clamp bearing (4) and 
drives said clamp bearing (4) to rotate, and the end surface of said clip ring (7) is 
provided with deep and shallow recesses (71, 72) for receiving the protuberance (50) on 
said etasti eresilient pawl (§). 

2. A self-locking mechanism of a manually tightened drill chuck as described in 
Claim 1, charact e riz e d in that wherein t he end surface of said clip ring (7) is provided 
with at least one protuberance (70), and the end surface of said clamp bearing (4) is 
provided with a recess (40) corresponding with this protuberance and having a width 
larger than the protuberance (70). 

3. A self-locking mechanism of a manually tightened drill chuck as described in 
Claim 1, charact e riz e d in that wherein t he end surface of said clip ring (7) is provided 
with at least one recess (73), and the end surface of said clamp bearing (4) is provided 
with a protuberance (43) corresponding with this recess and having a width smaller than 
the recess (70) [sic]. 

4. A self-locking mechanism of a manually tightened drill chuck as described in 
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any of Claim 1 to Claim 3, charact e riz e d in that Gclaim 1, wherein said ratchet wheel (2) 
is integrally formed with said main unit (1), and said ratchet teeth (3^ are directly 
formed on the end surface of said main unit (1). 

5. A self-locking mechanism of a manually tightened drill chuck as described in 
any of Claim 1 to Claim 3, charact e riz e d in that cGlaim K wherein the outer perimeter 
surface of said clip ring (7) is tight-fitted with said front cap by means of a raised rib and 
a recess. 

6. A self-locking mechanism of a manually tightened drill chuck as described in 
any of Claim 1 to Claim 3, charact e riz e d in that cGlaim h wherein the inner perimeter 
surface of said clamp bearing (4) is tight-fitted with the outer perimeter surface of said 
screw ring (3) by means of a raised rib and a recess. 

7. A self-locking mechanism of a manually tightened drill chuck as described in 
any of Claim 1 to Claim 3, charact e riz e d in that cGlaini h wherein said ratchet teeth (30) 
are substituted by recesses, pits or holes. 

8. A self-locking mechanism of a manually tightened drill chuck as described in 
any of Claim 1 to Claim 3, charact e riz e d in that cGlaim 1 , wherein said etestie resi lient 
pawl is fixed in connection with said clamp bearing (4) by welding, riveting or 
adhesion method. 

9. A manually tightened drill chuck, comprising: charact e riz e d in that wherein it 
includ e s a s e lf locking m e chanism describ e d above 

a chuck body: 

means for securing a drill bit to the chuck body, the securinig means being 
configurable in at least a first and second states, wherein the drill bit is secured to the 
chuck body when the securing means is configured in the first state, and is released from 
the chuck body when the securing means in configured in the second state: and 

means for locking the securing means in the first state . 
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Abstract 

The present invention publicly discloses a self-locking mechanism of a manually 
tightened drill chuck, including a ratchet wheel, a clamp bearing, at least one 
ekstie resilient pawl, and a clip ring, wherein said ratchet wheel is fixed in connection 
with the main unit of said manually tightened drill chuck, and on its back there are 
provided ratchet teeth facing the end surface of said main unit; said clamp bearing is 
fixed in connection with the outside surface of a screw ring on said manually tightened 
drill chuck, and the end surface of this clamp bearing is provided with at least one ratchet 
wheel slot; said elastie resilient pawl is fixed on said ratchet wheel slot, and it includes a 
protuberance and a tooth piece; and said clip ring includes at least two arc segments that 
can mutually antagonistically snap onto the front end position of said main unit, the outer 
perimeter surface of this clip ring is fixed in connection with a fi-ont cap of said manually 
tightened drill chuck, said clip ring is connected with said clamp bearing and drives said 
clamp bearing to rotate, and the end surface of said clip ring is provided with deep and 
shallow recesses for receiving the protuberance on said alasti eresilient pawl. 
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